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(57)Abstract: 

PROBLEM TO BE SOLVED: To always keep constant a light quantity 
incident on the aperture diaphragm of an object lens while correcting 
a spherical aberration by preliminarily passing a luminous flux incident 
on the object lens through an expander lens and also to make 
performable excellent writing and reading of an information signal to 
an optical recording medium by not changing rim intensity(RI). 
SOLUTION: The aperture diaphragm 6 of the object lens 7 is 
positioned at the focal position of a second lens group 5b of the side 
close to the object lens 7 consisting of the expander lens 5. 
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X ^ < u >- X 5 --(73 5 7^.Wia (T^Tlfilt o T 5 
t , ^ 1 U :^ X1!¥ 5 a t iS 2 U > Xll¥ 5 b t W ISiOO Jt^^l 

•to L TV > -5 „ b /y> o T . B 2 U > Xi|l¥ 5 b <?5 m .^Au-M 

U^-XJI^ 5 a 4ri)jA^ L fcttt^^JfelS t tl. IH) i:.7vWifli t 

[0 0 4 2] mi U >XJ1* 5 a 2 U- >XJ}¥ 5 b 

mhtzm^izi^^^ri-i. laetco (a) . (b) Rifm 

7t 1 4^ S /js. -h3!l! L fc t |^«coS-;i±i J: . H' 2 u >'X 

[ 0 0 4 31 &.±(DZtA--ib, it!|:!5WVX7coPPg£9 
(T^N-f^-^) 6i::A.W-t--5:7t:^t03tfl:{i. iKMcOffilE 

>xv->y^^' (Ri) J (>g:rttL/.ei.^:: t/i/M^/i'-So 

[0 0 4 4 ] [^Jg»?F^fii2] ^/t. 3t^|gB)^(:i»5.7t^f^ 

8 ic^j^i-j; •> !C, 1fe.,.!?.li'gWtcr)SlSl|l^j;5rii I- vX-e-fc 30 

U'>'XJ]¥5 a SO=S52 k^-XSf 5 b > b WiSi $ *X 
-5t(7:5i:LTl>J;v\ - cO:r.-JrXv<v^U>X5!C*5l^ 

Tt. ~ cD:t:^7x^N>'^uyX(;3 5Hii^(rt3t^-C7fe:^tt 

^?T3/c;S3:T-fo^„ >(=t!r^uvXcoPj3ng^3 (T^-— ^A') 
6{i, ^2 uyXSfs bc^J»„^,liffli::S3:S:$i^Tt^S. 

% 2 U yXSf: 5 b <7>#.,^,f4fii tl. II 9 t^O ( a ) RO' 

( b ) i-^ni-J; -) mvjftm^ u >Xi)¥ 5 b !;A,# 

-5o Z.(r>{tLWA. ms^'co (b) d^nri-ct 9 !::. 

[0 0 4 5] :i:it:\ [218(c^fcLfcSSfffittO;l^cfii mm. 
MIE 'i- L- Ti ^ 4n vKS) h . IE w ib\z'm 1 I-- 

VXflf 5 a U>Xir¥5 b!Cifif^itfcJt-^!Cit, 0 

1 0^<D (a) , (b) BcO'lIll 1 !c^r^i-J: 9 (::, ^^■'X- 
A- y ^j/' u y X 5 CO !illti>t li felftTt 2) , 2 u > 
X11¥5 b(rHfe,.;^,e{t;r*c;i<^T{4. El 8 iCT^-T+itS 

7!)'^, 1211 O'pay . (b) RO'Ull 1 /j^ b^ti/j-^. 

-t-^A-Ao-'-b. 11.1 0'1-"'O (ii) . (b) ftO^iai ] !::7r:T 50 
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J: 9 ! , -t- ;< / < > u- y X 5 w o 7v. St c'.^ itM u- 
;ii o r -5 i . flii 1 ^ > Xli J: 5 a i: fl5 2 U- > X ?li; 5 b t 

-C , >pff [zm^iLX^'^Z). L ;t o T , * 2 u > XRf 5 
b(Offi.'!?.(aili::*oi^-Cii< ®1 u >Xir¥. 5 u u-lfiij/j^-tnt) 

[0 0 4 6] 1 U >Xl!:i= 5 a 'Sriil 2 U >XjJ¥ 5 b /i^b 
St Lfcmg-l-fcV !4. 12)1 2 1=1(0 ( a ) , ( b ) ^^0^ 
ig 1 3 iC ^K-^ J; -> d < 3^ ^> -' U- > X 5 CO ii'iMTtli 
it5Z:^3ti'^£-5//>. ±31>L fci:|i5)1i]|iCOSlltl!-;-i 19, If? 2 u 
>X31f- 5 b £75 ffi ..iT-fiVflTd, in 8 {Zn-^ L -k.-\tm (HXliM 

10 04 7] ^j,}L(DZ.tiy^h. M¥oiy>:<7om\a^A'0 

'^y'y'y^-i (RI) J tj^ibL^v^^ t/J^^^^^^^o 
[0 0 4 8] t-Z^X. ±5t L fc^tecOJf^ffi. 1 

(73?r^!l 2 icjbH ^T(4> H 1 i- >'X};¥ 5 a S.'^tfMi^'Jfp]!::!!) 

/j--L.TV^-5c :ic7:)- t(-J;i9. *rit^u>'X7c7)r}i^P|vci9 
(Tz-c-^-V-) 6 t%2 1/VX,P5 b ircoEEI^jl/j^— SI- 

[0 0 4 9] %2\yi^7:m-^h^%%^^-^^\zm 
A-'L-Ct. il5l^c0^i1}IEil^Bet:-*>5o L;i^L-. iRMcoli 

# < ''^ ^ , M!l^?L' >'X7c;3fj,lP|se'9 (T/^— 6 t 

^2 1- >xm 5h t (Dmmf/^MWj-r^ :z t T'^mm t ^ 

-5„ fcfcL. IK2 uvXli^S bu'l^ffif-t-Siftlc^tLTS 
2 ^>'XS¥5 bC0»-^Jgifc7jS+^(-:^c#itnfi. ^2 1- 
>-Xt¥5 h^m^^^X x^il=^u>X7tc7v,H-^-5.7fe 
acoE^»^M:ST'# ^ U-</Ulzp]}x.^Z t if^mXh 

[ 0 0 5 0] K/t, ±~jtLrzmim.mm i :^LfmMo:)m 

fii2!c*3l>X14. :€l l->XS¥5 a lc7vM't-^7tSC!±^ 

6<3!i. X^ij^ju vX7i::AW-t5.7feffi755^SjjL?ii.^J; Pi:: 

[0 0 5 1 ] m^<r>Bm3] Sfc. :iC03t^t°-;/^'T 

j/y||ffi;3*Jl^T(±, m 1 4 J; 3 3L^\-y.^<y 

y u>X'^;sv^-f ic. 3 y / — ? u vX2 -I'Tt^iUjiPiic 

<!:{:-J;oT5l^ili|XMc'.->tiIESr-r^ J; -) !cW 

[ 0 0 5 2] -I t° -7 ^ T -7 7lfe'ft ,'4 . ytM 1 4^ a 
^-mi^^ t^— )>■' ( L D) 1 4'ii ;t . 1 co+-':ft:i4i w 1 
biitm.Sn/c:7tJli!i, U>X2T3 y - 1^ 

h'-ZsT^^'iJ 7^3RLKl/4;«ft«4 2;ST, y'-'v- 
'1- -V 6 'ii'iT , m'^ u >- X 7 iz7^.M .5 i S o T ^ ^— 5- -v 



6 \-x 

(3t■t■|lli::^i:3^■r5:/J!^i]) ic^ji^ffiijji^iisi^fiiii; ^coTi 

10 0 5 3) 4^db\ T^^-^--\' 6 ft, 3\i'4--^-lr^/-)-L-Cia 

•3' 8 !Cl]jftlt hnmi'J U 7 i: t t icfj^atsim^n^ 

> X 2 cr)?^4% U V X 7 f!li)c7? t6 .Infill l-a® $ KT V ^ So 
[0 0 5 4 ] ^i^'pj V >y: i jc^vSt^itfc^tJliM, it=f ■< 

^cBl 0 3±ictt^^^v^o ?t^tefii4««n 0 1 fi. 3£ 
ffii 0 2*'rL-, :Lw^i|gi 0 2±!;:. m-§-ta^iiSl o 

3 & h.XWi^ $ ^XT I. ^ 5 o 

[0 0 5 51 tm I- 7 J; t) Tfe^Efet^lf*^ 1 0 1 C7; 

(7>3tSS&M?)o ^LT, dCOflTfet'— i-^;7.y y ^7 3 ic 

ICS-:?!, ^T. y:^~tiy^:^7 —{t^"^ Vyv V <f=^ y 
-So 'te*^^ -v./ug^ u>X 1 0 (4. -> y >- K y ;t"i-i5 1 Dfl 
[0 0 5 6] -1 c^Tt^ t" ^/ ^ T y :/®{t!cfcH ^T t±, J* 

®ilxM«tiiE<7?/ci6{c. 3 1) y — 3^ u>X2 'i'7fefi]i:*-[B] 

VX7(7)IWPgE9 (T^<"^-r) e/iSar^ ij ^J' L'>' 

X 2 c??^,,'??;©-!! 1:1 13:^ $ V ^ S ^ 1 1:: i: 9 , EltiSiRg 

[0 0 5 7] Z.(D%f^ :y :^ T yy^-fEtC^JI. . = 

3^ u>-X2l±. IHl 5 Ic^v-Ti 9 1::. ili§!^3'':^L' ;y 
I- u > X;0-^ fctSfife $ ^xt *3 ?) . :i to >f^4^ u- >- X 2 CO .ft-iS 

eaii. r^^ni59 (t^-^— ^-v) 6/y;Kts$nTv^ac 
Rt)^ (b) ^n^tJK//'^ y i-^-x 

[0 0 5 8] E] 1 5 [Zif^-r-\im (BKffiUKilt^^llilE'i' L T 
V ^TiH vlftfi) /J^ 6 , H3^ti1jIE(?3fc</)!C =1 y - U >'X 

2^7\:$lll::'Jl^^^r^^!a$-(i:/tlig■?c-^^;io<. #291$: u—y^ 
1 djafiitfcJi-r^i^K*. im 7i1^c^.-) (a) , (b) Z5.L1= 
m ] 8 iz^^i- J; ^ y .7: - > x 2 (?:5[JlW:)t!lte 
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^ittfSihrA, =i'J /-i^ l^ >'><2(Dm^.itLmi^iSl'X 
(4. la i 5 (CTf-r-licrg (JiRiHlJix-mcOfjiiJE'i' txi-^j^ii'Mi; 

y u>X2^i|i^{$:u— y-i /;-e>fiKtfcti-&ic 

(4, il J 9 f CO { a ) . ( b ) IkVmi 2 0 lZ9fx-rX 0 

iz. 3 y 7< u- > X 2 CO mv^'fmiki% t a ip . 3 

y u>X2co.lfe,^ifiiS!CJ6V>X(4, Hi 5i::?n:-t- 
••Kfi (SRuijiRScoMiEi'LTi^.ici^^cfig) t%M<Dm^ 

10 [ 0 0 5 9] /ifc-. 121 1 7 7!;S[gl 2 0 ^T(i. ^1^':® 
y U'>-X2iC*=i-tT^5^95))$;-ti-fc^^t 

!lT^r:LTl^^,. -coJf-^iCfi. 3 y 7< — 3' u ^-X 2 

(n>7K^%m±. •=¥-m-w- y-' i <dwmz. x. -oxw-mmb 

>X2 l-?^!6i^-ti:5 i: . l/^-X 7 (OP^fj P|te "9 (T/< 
-^■-•V') 6 tcotfliffiVjSggfjf ^co-r*^5/j\ SESIcOg^ffift 
y ^ u >X2 cO,#.,*r^lll-*=tL Ti5i'A-T-fc5 
/j;e>tf. Z(DWm-imUX^ ^„ Lfc/jSoT. 3y7<-- 
20 u > X 2 4' ?^Sl3 $ -y: 5 w t t L T , IB] « <75.a5^ 

[0 0 6 0] U±.(0^tii^h. M!^^>y^7 i/mQ^Sl^ 

6 !r AAti-?)7fe^(07t*4S^ilA-fr-r, 
ry /^-<>'x>■->x^■ (Ri) J i>a'iiL./ii\ 
10 0 6 1 ] ±55!5Lfc ct 3 y — w^^X2 SrfJ 

i!)$-tt5*-&>'Ctt. x^feu>X7iOflrlP|$(9 (Ty<—^ 
-V ) 6 <7?fifi <t3y^-^uyX2 <Dtt,riJ{ia t Tiv^-ft 
-ra(7?-^\ 3 y y — u->X2 < ^li^-tt-S:- i: 

30 ^ -\' ) 6 CDtSffit'-iL^^-- 3 y — V >X 2 cD.'te.^SliS!^ 
ffi<Ci:icJ;oT. 3 y ^ u>X2 SHPlvctJ 

[0 0 6 2] ''iti. ±MLfz.mm.mm:-i \zi^\^x\±. 

3 y > — .3? U X 2 (4 1 2 tfctSfiJct^ u >• XT fe 5 //i . 
~t03 y -37 u.>X2 14. 25$2l$:tj^fig. t>t<i±. 
IS! 2 1 ic^fri- i 9 l::, ^ix\D,l.oo\'iWi<D u >X!; J: Iff 
/*$^xS LTfci I, \ ::(??Jig-ic(4. 3y^-.^ 
I- >X2 -kWiWi-th u>XcD 5*><7?*)-!t^^>X7 
40 ffl!|coJftr*U'>X2 bco^.,^,{i®(c, M^i^>y^7 (Dma 

1$ u >X2 b 60S3;ff1-@ f±J/^/i^fc « ^ >y:7(Dma 
^K) {Tf<—=}-^) 6 ift^^U VX2 b t^OSE^I^gcfe 

[0 0 6 3] -t L X , ±3!!! L j; ^ i: > 3 y ,^ - u y 
X" 2 ^ijS-l*: — y" 1 t tt. l ^-Tixa-iaSi L\ ^-fixi:^ 

3 y -A - w y X 2 cD.te,.??,eE!::xt!fe u >X 7 cDP,^ p jtj 
50 [0 0 6 4] ^^4o. ±.'i&L1::^%ymoy)YMVzi-s\'^X , 
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M\-Jj \t-'\\^. y :4- — * T 0 -7- .a. J- — W x-x a ~ r^' i)- tz. 
J; 5 *t!!^ U- X 7 c/?fi;irUjfi(i , 2 m m ( ± 1 m in ) 

jt" -e ?j a-) T , I? 2 u y Xf^ 5 1.1 , X tz \t , 3l,f* > X 

[0 0 6 5] *^!t^5U->X7cnp,3pif^ i; (T-'<-ff- 

•V) 6(1. m2 ■ziz^-tx ^iz. m^^y''^' (^wu'A 10 

S¥-5b, g/tJi, j|*^uyX2 bc^3 IfESt^^^'^ tit 
c;> •( i fffi CO m Wj I- J: o T 4 C- o a M M o> ^ ffl 32 ® li , M 
[0 0 6 6] 

>' Xco^$lt::^[pr| --c^?^^i[i(C J; o r 3*jSiR^<7)MlE Sr-r 5 
u>X'-c/37vW7tS^-5£i::(*o:i t-e-T:-^ . ^/^t'ifi 

[0 0 6 7] ^ fc. ^a^co^^:Jtfi<?3pffia'i-S C i: 

[0 0 6 8] -r/<e:i:3*3, ;*c.?gp;!ii. ^fJ-i|:^u>'Xt^A*t-f 
•57fe:*:€r HiJ t, -p-C^^^r^. / u i/Xdil-t-:! t C: i -p 
-rf*railXll60tffj]E*no-C Kxt4^u>Xco[lfiPii$9 30 

(T/<-5"->r) {lAM-f-57tfi7:i5Si:i-^{^l*3tn. * 
fc. TD rxxVv-T^-Y (R I ) J A'^SgitL'^jri'^J:-? 

[mfficofiifip/iSipj] 

[la 1 1 *?gpi!i3#a7fe^t:° :y ^ T y xismst/*^pfl 
-s, taiw±-Kft<7?® S(5 i 5 pfe'-?: t" 2/ ^ T :x x^e 

[ U 2 ] ±lE^fe* t° :y T XiS-ffi [:: i-t S 15 l ^ X 

^ (la u- >- X) Ik am 2 u > xo? ( a w > x) a ^ ib ^ 

[113] ±fa:3:^;7x^<>yuyX!-joi1-?)^2 u>XB| 

(lib u > X) <7:)<;*yr?.fait a'T^-TfP.iJimllTfeoc. 

yu^xcD^'i i^^-xji^ (iiau->x) ^si2uvx?i^ 
(a I' > X) !::3£i^ it fc^tfig'^T'-'r IIVJnBBl-C'fo 

[ID 5] ±HEJ--r:>'-''^'> y"u >X;-fcl^T?S J 1->'X!!¥ 
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^ U-yX 0)^,1 U > Xftf: ( PJ] U- >- X) 4' g'f 2 U V Xffl; 



(llfl u > X) 2 i- > xm u y 

[1218] ±myt'^-^'-yi'Tyy"'mmzi'jn-6mi 

irf- (a ^ >- X) & t//^? 2 I- >- X?rt; (a i- > X) /j^ ^ --ft -5 
=if X ^-J V u Xcrjtff ^ ^-^-fliiJiffilgl t'*) -5 o 
[1219] ±BE:i-^^./<:>^'V>'X!-4oit-5^2 u^Xil^ 

(G u->X) t'^<ft,'!?.(£S'SriT^i-(Il'liinlll-r'fo5o 

[El 1 0 1 ±sa7t# f 'J r V x^{t(ci-di A-^x^N 

:/^?'U'>X(7?® 1 u^-Xjr^ (injU>'X) $r^2u>'XJl|; 
(a w >X) !r3iii^-ltfc;t^tiBr^xi'(R'Jmlg]X'fo^, 

[lai ] ] ±te:r.=^^x^<>3?'U>-X!rJoV^T|)? 1 Ui^X 

m (ifbu>'X) i'm'2 L-^-XSt. (dbu-^-X) !z3ir#(-tfc 

>'XU'>'Xcoi? 1 U^Xtl (ifiU^'X) ar^2U>-Xi]| 
(au-vX) J; fJ^^lt/t^^li^'^-t-fRyffiElT-fc^). 
[HIS] JifEJi=SrX^<:>'yu^'X{cjoV^-C^l uvX 

S¥ (ifhu^-X) ^'^2i->'X8¥ (tiuvX) iiJii^'tt 

[0 1 4 1 *?|PJ}::^53t^f y ^ T y-f'SLU^^m\z 

.T^-r/piJiSin-efo-Sc 

[mis] i:M%^^'y'7Tyfm.m.\zm-1^%W-t^ 
ij y — ,^ u >x t cD-f4EiigfS ^^--riPiJiinlEiTA. 5. 

(la 1 6 1 ±te.3 y ^ — u- >'X»M-'??;{iii'i'^-r(ftiM 
[mi 7 ] iSE^^F t° ^ ^7 T xa^ssi^joi ^T,*im^ =■ 

y .9 u-vXliifijrrii-fcttfleSrS^x-rinijSiaT'fc?,,, 

[mis] -hsE^'fi^?: t> ^ T •> x.^a^^^tis&u: y > 
— u- vXicJdt^T^r!^^^ y y— :5' u>'X{;:jfff-+{t7t 
■■K *j a' T^-r fpijffi El X 5 

[lai 9] y^T y-f'^m.\z^^<-^x%m.^^ 

y y - j? u^XJ; i9ii-$"'(t/c*iffiar^xi-«SilIl-Cfo^, 
[S 2 0 ] kM.%^^y ^ T y^^M<D%mJklI^ V ^ 
— ^ u vXicjsl ^T3tf!f.4' y 7« — •^i' u- i/Xi; it $'it 
fz^M '1' ^v-r (H!lmlilT- 5, 

[12)2 1 ] mm<DU>XlzX<Om0,l-f:^=^]) .^-vJ' t-^- 

[in 2 2 ] 'Ai!iio u- >xc-f«<j;cjr:?is.$nfcF?i^ p|ii ^) 

(T^<-f- -V ) c7yji1¥j*SrT^-t-fii.iJffi]|Il-r'fo^T.. 
[^?r§-f.^|fiP«] 

] ili#ft:U — y-. 2 rj U y — U >'X, 5 :r.'\-7^ 
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